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, . Wt^ CAPE BOARDS AND 
PANELS LIMITED, a Ctoipany organised 
under die laws of Great Britaia oi Tver Lane, 
Uxbridge UB8 2JQ, Middlesex, do hereby 
5 dedaie the invention for which we pray 
that a patent may be granted to us, and 
the method by wMdi it xs to be peifonned, 
to be particularly described in and by the 
fonowxng statement: — 
10 Has invention relates to fitee-tdnforced 
artides, and especially to fibre-reinfozced 
gypsum iJaster boards, which have good 
strength and fixe resistance properties. 
According to the inventioa a board is 
15 made from a mixture comprising gypsum 
l^ascer, fibrous mineral reinforcement and 
from 1 to 25% by wd^, based on the solids 
content of the con^osition, <tf a ceUulosic 
fibrous materiaL 
20 Also according to the inveutioa a method 
£i making a b«^ comprises forming into, 
shape an aqueous slurry oi gypsum plaster, 
fibrous mineral reinforcement and mm 1 
to 25% by weight, based on die solids content 
25 of die composidoi^ of a oellulosic fibrous 
material, removiog any excess water there- 
from, and causing or aObwuig ihe resultant 
matNial to set. 
Gypsum jdaster is galW'nn sulphate^ both 
30 in the anhydrous and hydrated fonn, and a 
very suitable material for use m this inveo* 
turn is the faemi4iydrate. fiodi die and 
fi-ioaas it the hend-hydrated material nny 
be used m acoordattoe with thb invendon, as 
35 may xniztnres of the a- and ^-forms, 

Suifable fibrous mineral reinforcement 
materials include ^ass wool, glass fibres, glass 
strands and gjass filaments^ for example of 
glass (a low alkali borosilicate glass), and 
40 ceranuc fibres, but preferred mineral re- 
inforcement materials are mineral wool fibres 
such as rock wool and slag wool fibres. The 
rock wool fibres sold under die trade marie 
'*Rocfcsii'* arc paiticulariy piefened, since 
45 they have good dispersion characteristics, high 
temperature resistance;, good tenrile strength, 
and are fdanvdy Ine^nsive; 
A further suitable reinforcement material 



IS asbestos, the fibres of which, in its diffeiem 
forms, may be used in accordance with the 50 
mventioa Clearly, however, in ttose cases 
where die material is required to be free of 
asbestos, the reinforcement materials listed 
in the previous paragrairfi wouU more suit- 
ably be used. 55 

Suitable cellulosic fibrous materials tndude 
cellulose itsdf and its derivatives, newsprmt, 
bleached and unUeadied paper pu^ sisal, 
cotton, wood chips, jute, huB^ straw and • 
rami^ inter aUa. gQ 

Products of widely diflFcring strength, 
(kroity and fire-iesistanoe properties, smt- 
^le for examine as wall boards and ceiHng 
pands, may be prodnced by varying die pro- 
pmions of ingredients used in the mix. The 65 
soHds content itf die muc (Lc disr^ardhi« 
die water used in die formaticm^f the slurry) 
craipristt from 1 to 25%, jpieferahly frobi 
23 to 20%, by weight of ceButosrc material, 
and suitably from 1 to 25%, preferably 2.5 70 
to 20%, weight of fibrous mineral re- 
mforcement^ die balance to 100% being 
gg^sum plaster and any furriier desired addx- 
fives as mentioned hereinbelow. 

*nie shaped products of die mvendon may 75 
be formed by fonning an aqueous slurry of 
me ingredieats, forming diis slurry into die 
desired ^pe, removing water as necessary, 
allowing die plaster to cure, and drying the 
product Various water to solids rados are go 
smtaWe for die mix, depending upon the 
techmque utilised in die production of the 
shaped final product. Generally spiking, the 
water: solids wd^t ratio will be in die range 
up to 20: 1, die lower limit bang determined 85 
by the mintmnm amount of water which is 
necessary for mixing and to set the plaster 
during curing erf the shaped artide. (As is 
known, different plasters have different water 
requirements.) Water: soUds ratios in die 90 
range 5:1 to 10:1 are particularly suitable 
for some forming techniques, and in odiers 
^ratter:sohds ratios from 0.4:1 to 1:1 are 
preferred. 

After dwrough mfidng of die slurry, this is 95 
passed hrto a forming machine, which may be 
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a mould or a continuous board fbrming 
machine such as. a .Magnani, Hatsdiek or 
Fourdrinier machine. Tb^se latter machines 
are best suited for high water/solids ratios 

5 mixes; for lower water/solids ratio mixes it 
may be preferable to extrude the mi3^ or, for 
. example^ to charge a low water^content slurry 
&om> for example a paddle mixer direcdy 
onto a movmg belt upon which it is subse- 

10 queady compacted by the acdon of one of a 
series <tf. suitably positioned press roQers> 
into the desired shape. After cooipaction it:' 
is allowed to set to a oi^ state. 
When using this latter forming technique 
-15 it is preferable to use, in the formation of the 
slurry, die minimum amount of water which 
Is requir^ for mixing to set the plaster, 
in onier that no de^watering of the shaped 
sluny is necessary. 

20 Where excess wat^ is. used in the forma- 
tion of the slurry, i.e, when relativdy hi^ 
. water/solids nnxes are used, excess water is 
removed therefrom durh^ or after shaping of - 
the- shiny, for example by suction, iai the 

25- resulting material is then cured and dried 
to give 3ie finished product. 

Jn anodier method acxoiding to the inveit- 
idoii, for the continuous pioductiQa <^ a fibre- 
remforced plaster board, a preformed slurry 

30 ct plaster and cdlulosic n^terial may be 
delivered onto a continuously moving con- 
vey<nr, or odto a backuog (eg, paper) sheet 
{daoed thereon if desired,, the fibrous mineral 
leusforoetnent being introduced, e.g. sprayed, 

35 in the dry state into this sluny a short dis- 
tance doMOdstream <^ the point of ddivery 
of the sluny. Water h removed from die mix- 
ture^ which is a»npressed. agaiost the con- 
veyor as it starts, to sec. P^ally set hoard 

40 . can bc'ireitfoved frotj^ the conveyor, cut up 
2S deshed ^id- stored while it is setting. 

It ^onld &e noted tha^ apart &om the 
three tiiain mgredi^ts recited abov^ the 
duny, and therefore the £nal products, may ' 

45 contain other additives known ui the art 
making plaster products. These may include 
for exampIe:-T- 

a) Accderators, tetaiders, flooculants; 

b) Waterproofed agentsr— e.g. resins in 
50 emulsion form; 

c) Filter aids and fillers such as venniculite, 
pedite and expanded clay. 

The mixtures recited above are eminently 
suitable for the production oi flat boards and 

55 panels with ff)od strength and fire resistance^ 
for exainple lor use in the building and ship- 
building industries. Th^ are also useful, 
however, for the production ^ other board 
material^ such as corrugated sheets and 

60 cladding panels. Although boards made frooL 
. the composition c£ the invention may, if 
desired) be provided widi facing atKl/<xr bact- 
ihg sheets; for^example of paper, it is an im- 
portant advantage of the composition of the 

65 inventKia that &e presezice iji the odJulosic 



material in it renders the. use of backing/ 
facing sheets unnecessary. 

The fdtowing Exam^es are given for the 
purpose of illustrating the invention, and to 
exemplify the invention the production of 70 
fibre-reinforced gypsum boards has been 
carried out on a pilot scale using press, 
Hatsdiek and Fourdrinier methods. 

Example 1 
Press Method 75 
Waste newsprint was beaten with water • 
for 45 mimites in a jsmall scale Hycfe^ulper 
to break down the paper and give a smoodi 
slurry^ "Rocksil" rock wool buil&ig mat waste 
was then added to give the desired cellulose: 80 
"Rocksil" ratio and the mix was hydrapulped 
for a further 15 minutes to rnW xhi^ fibres 
tboipughly. At this stage the water: fibre 
wei^t ratio was. usually in the range 30:1 
to 80:1, depending on the desired fibre con- 85 
tent and density of the board to be produced. 
The fibre slurry was then batched by weight 
as required, depending on the desired daisity, . 
tbitteess and fibre content of the b<^rd to be 
produced on the IS^'XW pibt dewateiix^ 90 



The necessary amount of hemihydrate 
l^ter was mixed to a smooth paste widi a 
litde water and tiien dispersed thoroughly in 
the fibre sluny. Flocculant sohition was added 95 
at this stage to reduce powder losses dnnsg 
filtration and the fibre/plaster mix was thea 
spread evenly in the dewatenng press and 
suction applied to tearove water, 

When most of the water had been removed 100 
the press was closed to compact the board 
to me required thickness. The pressures used 
ranged firom a few pounds up to about 1100 
pounds per square indi> depen<&ig on the 
final board densi^. Suction was maintained 105 
dudi^ the pressing operation and when no 
more water could be removed from the hoaxd 
the latter was ranoved from the press and 
placed between two fiat boards to allow the 
plaster to harden. After 6 hours the board was' 1 10 
dried overnight in a ventilated oven main- 
tahied at 40''C. 

This mediod allowed the production <^ 
boards with a range of densities;^ tiiicknesses . 
and. compositions. Three Epical examples are 115 
given bebw: — 

a) 20 Kgs fibre slurry (4.75 gms newsprint, 
(cellulosic) and 12 gms "Rocksil** (rock 
wool) per 1000 gms water) 
1600* gms retarded ^-h^nfiLydrate- 120 

plaster 

70 -ppm Magnafioc R156 (based on solids 
wei^t) added as 0.025% aqueous 
solution. 

Water/SoUds weight ratio 103:1 125 
This gave a dry board 457 mm X 457 
nnnX9.5 mm with a density of. 960 
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Kg/m^ and containing 5% newsprint 
and 1Z5% "RocksQ", by weight 
Typical Moduli of Rupture (3— point 
loading) were 4.4—8.3 N/mm^ in the 
5 density range 880—1070 Kg/m\ 

b) 13.6 Kgs fibre shirry (12 gnos'newspiinc 
and 9 gm$ ''Rocksil" per 1000 gms 
water) 

1300* gms unretaided o-hemSiydrate 
ID plaster 

120 ppm Magnafioc R1S6 (added as 
0.025% aq. sohition) 

Water/solids weigjit ratio 8.6:1 

This gave a dry board 457 xnmx4S6 
15 mmx9.5 nan with a density .<rf 800 Kg/ 
and containing 10% newsprint and 

7-1/2% ^Rocksil", by weight. 

Modulus of Riipture data for boards of 

diis type were 4.3—9.6 N/miri» in die 
20 densi^ range 800—1070 Kg/m^ 



The boards were cured and dried in the 
standard way. 

d) Typical [Aysical data for Hatschek-pro- 
duced gypsum boards containing 7-1/2% 
newsprint and 10% ^Rocksil** by w&^t, 
were: 
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Density: 
Modulus of Rupture: 
With Grain: 
Across Grain: 



790^50 Kg/nr» 

0.9—5.2 N/mm« ^ 70 
5.9^.5 N/mm* 



Impact Strength: 
(Chaipy test) 

With Grain: 1.0 J/mm 

Across Grain: 1.3 J/tmn 



75 



c) 10.8 Kgs fiber slurry (5 gms newsprint 
and 21 gms "Rocksil" per 1000 g 
water). 

1500* gms retarded j?-hemihydrate 
25 i^aster 

160 ppm Magnafioc A 156 (added as 
0.025% aq. solud<Hi) 

Water: Solids weight rado 5.9:1 

This gave a board measuring 457 mmX 
30 457 nmix9J nm widi a density of 880 

Kg/w? and containing 3% newmint and 

123% Rocksil» by wdght 

Aiodulus <rf RqHure data for boards of 

diis con^xisition ranged from 2J^ to 
35 6.4 N/mm» at densities between 770 

and 990 Kg/m\ 



Hatsdxdc Method 
For Hatschdc boards die iiewsprint/"Rock- 
40 sil" fibre dutiy was prepared in the manner 
desctihed in Example 1 with die cellulosic 
and mSxml fibres mixed in the desired pro- 
portions. The required quantity erf letaided 
^-henaihydrate plaster was diea added and 
45 dispersed thoroughly by hydr^ulping the 
ndx for 5 minutes. For Batscfaek ruiming the 
inirial water: solids weight rado of the slurry 
was normally 10:1, but this was usually 
alc^ as necessary by addition of dihition 
50 water in the machine vat. The slurry was 
then tsransferred to the stuff-chest of a piiot 
Hatschek machine and boards were made in 
a manner similar to diat used for conven-' 
donal asbestos-reinforced calcium silicate and 
55 cement boards. Magnafioc R 156 st^ution 
(0.025% W/W) was added to the machine 
vat to minimise powder losses at the cylinder 
wire. Productioa rate, dilution water, roll 
pressure, and suction level were adjusted to 
60 the filtration and running characteristics of 
the mix. 



Example 3 
Fourdrimer /Method 
-.MC produced on a pilot Four- 
Qttm&c maddne m a manner sinular to diat 
nonnaUy used die moductron of mineral 80 
fibre acoustic panda. The mixes were pre- 
wred as described for Hatschek running but 
die water rsoEds ratio was restricted to about 
5:L Tbc wire speed, sucdcm levels and loU 
settuigs were adjusted according to the run- 85 
ning characteristics of the mty . 

Typical Modulus of Rupture figures for 
boards produced on the Fouxdrinier machine 
and containing, by wei^t, 7-1/2% news- 
pwt and 12-1/2% Rocksil were 2.0 53 90 
N/nuB? m die drasity range 650 850 Ke/ 

WHAT WE CLAIM IS:—' 

1. A board made fcom a cosnpositioQ com- " 
pnsing gypsum plaster, fibrous mineral re- 95 
mfoTCement and from 1 to 25% by wei^t, 
based on the solids contort of the com- 
position, of a cellulosic fibrous matetiaL 

2- A board as claimed in clann 1 wherein 
me ^ulosic material is present in an amount 100 
(» 2.5 to 20%> on the same basis. 

3. A board as clamied in daim 1 or 2 
wherein the fibrous nnneral reinforcement » 
ptesait in an amount <rf 1 to 25% by weight, 
based on the sdids content of the composi- 105 
tton. 

4. A board as dairaed in dann 3, wherein 
the fibrous mineral reinforcement is present 
in an amount of 2.5 to 20%, on die same 
basis. 

5. A board as daimed in any of claims 
^ .Tybcrcin ihje fibrous mineral reinforce* 

matt iikludes ox^ or more of glass wool, 
glass fibres, glass strands, ^ass filaments, 
ceramic fibres, mineral wo(A fibres and lis 
asb^os filnres.. • 



(* Hie actual weigjit plaster used was 
sli^dy greater dian die dieoretical quantity 
to allow for the solubility of the hemihydrate 
and for slight losses during pressing.) 120 
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6. A boacd as daixxxied in claim S wherein 
die fibrous mineral reinforcement conoprises 
rock vtoqI or slag wool. 

7. A board as dauned in any of claims 1 
5 to 6 wherein the cellulosic material comprises 

one or more of cellulose cellulose derivative^ 
newsprint^ bleached and unbleached paper 
pulp» sisal> cotton, wood chips, jute, hcmp^ 
straw and ramie. 
10 8. A board as claimed in any of daims 1 
to 7s wherein die composition is in the fonn 
of an aqueous slurry. 

9. A board as claimed in dahn 8 wherein 
the water: solids weight ratio of the slurry is 

15 intherangeupto2D:L 

10. A board as daimed in claim 9 wherein 
the water;solids ratio of die sluny is in the 
range 5:1 to IO:L 

11» A board as daimed in claim 9 wherein 
20 the water/solids artio <^ the slurry is in 
therange0.4:ltol:L 

12. A board as claimed in aay of claims 
1 to 11 wherein the composition dso indudes 
one or more <tf die fidlowing:^ 
25 a setting accderator or retaider» a floccu- 
lant^ a water-pcoofiiig agen^ a filter aid, a 
filter. 

13« A board as daimed in dalm I, sub- 
scanthdly as hereinbdbre described. 
30 14. A method of making, a board whidi 



comprises forming into shape an aqueous 
slur^ induding gypsum piaster^ fibrous 
mineral reinforoem^t and from 1 to 25% by 
wel^ty based on the sdids content of the 
composition^ of a cellulosic fibrous material, 35 
removing any excess water dierefrcKn> and 
causing or allowing the resultant material to 
set 

15. A inediod as dauned in r\9nfn 14 com^ 
prising (i) ddivering onto a continuously 40 
moving conveyor, or onto a backing sheet 
placed thereon^ an aq[ueous slurry of gypsum 
plaster and cdlulosic fibrous material, (ii) 
iotrodudng into said sliary, at a position 
downstream the point delivery of th^ 45 
slurry onto the conveyor or backing shee^ 
fibrous mineral reinforcement^ (iii) removing 
water fronn the mixture^ and (iv) compressing 
die slurry against the conveyor whilst the 
slurry is caused or allo\^, at least partially 50 
to set 

16* A method as dahned in daim 14, sub- 
stantially as described in any of die fixam^es. 

For the ^j^cams: . 
CARPMAELS RANSFOED, 
Chartered Patent Agents, 
43, Bloomsbury Square, 
London, WCIA 2RA. , 
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